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UKV	WOXOYZXO[AXC\�][G^3_#`*aAYZb�YZVGYcWed.fA`3UKVA\cg*^eh�i�XOYZj�[AVGa�kCYZg*h�`�Xe^.Yl`PmPnMo�p�qsr7i*d.fA`�V
t.u�gwvZYZjAvZYZVGYZj!\�][G^7x@fGYZ^e[G^ey*YcWed.fA`!z�i�fGVA{	m�_�[AVGaP{	mG[AVGa#|7YZ`�\c`�^efA`wYZvZ[AVGaP`PmA}3VGYZ~P`�^.WeYZXw]iwX�kCg*VGV

tOt.� i*d.fA�	`�^e`wY�d.f���aP`�^ � i*d.fGfAgAd.f	Wed.fP[GvZ`7r7i*d.fA`�VMmGr@�GXKvK�G��][GvZY�d.f
�,h�iwYZvK�PvZ`�fGh�iwVGV��3~*iwYZ^e`P� YZh�YZ�M� ^e��XKfA�Oi*i*d.fA`�VM� aP`
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Ä�ÅPÆMÇ!È	ÉwÊ�Ë*Ìs_�i�XKfA`�h�i�XOYcWedefA`@_�g*^eÍGfAgwvZg*y*YZ`PmA_�g*^eÍGfAgwvZg*y*YcWed.fA` � YZvlXO`�^�mPÎ3�AÏe`�jAXO`�^OjP`�VGVP[AVAyGm*Ð3`�VA�

XeiwvZ`!n3i*aAYZg*y*^.iwÍGfGYZ`Pm	UKh�ÍAv�iwVAXei�XO`
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Ð3YZ`7bwi�fGV�]iw^eb�XKvZY�d.fA`3UKh�ÍAv�iwVAXOgwvZg*y*YZ`3fGi�X�WeY�d.f�YZV#aP`�V�vZ`�Xeb�XO`�V��Pi�fG^e`�V�iwv�W@b�[G~P`�^evO]i*W.WeYZy*`*W,Ò@`�^O\Oi�fG^e`�V
`�Xei��AvZYZ`�^eX�mA~P`�^evZg*^e`�V#y*`�yPiwVAy*`�VA`�z,]iwfGVA`!b�[#`�^.We`�Xeb�`�VM�	q3YZ`�^eb�[#�C`�^.aP`�V#b�ÓAvZYZVGaA^.YcWed.fA`3gAaP`�^7Wed.fG^.i�[A�
�	`�VA\.]g*^eh�YZy*` � YZÔAXO[G^e`�V�i�[	W�pCYZXeiwV�gAaP`�^�|3`�^.iwh�YZj�YZV«aP`�V«|7VGgAd.fA`�V�YZh�ÍAv�iwVAXOYZ`�^eX���_�YZXKXKvZ`�^e�C`wYZvZ`
`�ÔAYcWOXOYZ`�^e`�V#][G�	`�^CÕ�Ö*Ö7~P`�^.Wed.fGYZ`*aP`�VA`CUKh�ÍAv�iwVAXei�XeWOÓGWOXO`�h�`,YZV�Ïe`��C`wYZv�WM[AVAXO`�^.Wed.fGYZ`*aAvZY�defA`�V=r@[	WK\�][GfG^e[AVA�
y*`�VM�	×7i*d.f�aP`�^7UKh�ÍAv�iwVAXei�XOYZg*V�YcWOX3aAYZ`!aP`�VAXeiwvZ`!n!]g*VAXey*`�VGi�[A\cVGi�fGh�`=aAi*W3`wYZVGb�YZy*`!_�YZXKXO`�vKmP[Ah�p@ÓAÍ
[AVGa�r@[	WK\�][GfG^e[AVAy�`wYZVA`*W�UKh�ÍAv�iwVAXei�XO`*W,b�[#�	`*WOXOYZh�h�`�VM�
UOÐ7� � UKØÂYcWOX!`wYZV«ÙPÓGWOXO`�hÚb�[G^�i�[AXOg*h�i�XOYcWed.fA`�V��,^OjP`�VGVP[AVAy�[AVGa�p@ÓAÍG�	`*WOXOYZh�h![AVAy�aP`�VAXeiwvZ`�^

� YZÔAXO[G^e`�V�YZV�aAYZy*YZXeiwvZ`�V�n!]g*VAXey*`�V*�GYZv�aP`�^.VM�	}3h²aAYZ`!}3VGi��Gf�]iwVAy*YZy*jP`wYZX3~Pg*V�aP`�^=Î3^eXeWei�[AÛ,]gPWO[AVAy�aP`*W
�GYZv�aAy*`��	`�VGaP`�V�ÙPÓGWOXO`�h#WCb�[�`�^e^e`wY�d.fA`�VMmG�C`�^.aP`�V�aAYZ`�n3i*aAYZg*y*^.iwÍGfGYZ`�V�b�[AV�]i*d.f	WOX=WOjGiwvZYZ`�^eX��	Ð3YZ`!\�][G^
aAYZ`��C`wYZXO`�^e`#kCYZv�aA~P`�^.iw^e�	`wYZXO[AVAy#`�^O\cg*^.aP`�^evZY�d.fA`�r@[AÛ,]gPWO[AVAy��	`�Xe^w]iwy*X�VP[G^�Ü�Ý	Í�Þ�h�h��MÐ3[G^.d.f�`wYZVA`
vZg*jGiwvMi*aAiwÍGXOYZ~P`7UKh�ÍAvZ`�h�`�VAXKYZ`�^e[AVAy=aP`�^3kCYZh�gAaAiwvZYZXw]iwXeWeiwVGiwvZÓGWe`7aP`*W�q3YcWOXOg*y*^.iwh�h�`*W�VGi*d.f�ßC�� �¡�àlÕ�á
�C`�^.aP`�V�UKh�ÍAv�iwVAXei�XO`Pm*[AVGi��Gf�]iwVAy*YZy�aAi�~Pg*VMm	g*��WeYZ`!iwV�|7VGgAd.fA`�VA{�gAaP`�^3o�`wY�d.fAXO`wYZv�WOXe^e[GjAXO[G^e`�V�iwVA�
y*^e`�VGb�`�VMm,iwv�W!b�[	Weiwh�h�`�VGf�]iwVAy*`�VGaP`�n�`�y*YZg*VA`�V�We`�y*h�`�VAXOYZ`�^eX�à âwáK� � ][G^�aAi*W��GYZV�]iw^e`�kCYZv�a���[G^.aP`�V
Î3Í	`�^.i�XOg*^e`�V«aP`�^!h�i�XKfA`�h�i�XOY�WedefA`�V�_�g*^eÍGfAgwvZg*y*YZ`#b�[ � YZvlXO`�^.V�~P`�^OjAV,][GÍA\cX���_�YZX�aAYZ`*We`�V�h�g*^eÍGfAgw�
vZg*y*YcWed.fA`�V � YZvlXO`�^.V��C`�^.aP`�V�aAYZ` � g*^eh�Í	iw^.iwh�`�XO`�^3aP`�^ � YZÔAXO[G^e`�V��	`*WOXOYZh�h�X��	Ð3YZ`�UOaP`�VAXOYlã	b�YZ`�^e[AVAy
`�^O\cgwvZy*X7aAiwVGV�aP[G^.d.f�aP`�V#Ò@`�^ey*vZ`wY�d.f�h�YZXC`wYZVA`�^�n�`�\c`�^e`�VGbwaAi�XO`�V*�	iwVGj��
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kC`�~Pg*^CYZV#r@��Wed.fGVGYZXKXCâA� ��aAYZ`7h�g*^eÍGfAgwvZg*y*YcWed.fA`�V � YZvlXO`�^@~Pg*V�UOÐ7� � UKØ��	`*Wed.fG^.YZ`��	`�V��C`�^.aP`�VMmA��YZ^.a
YZh�V�]i*d.f	WOXO`�V�r@��Wed.fGVGYZXKX!aAYZ`�fGYZ`�^=�	`�VP[AXeb�XO`�pM`�^eh�YZVGgwvZg*y*YZ`�aP`�^�h�i�XKfA`�h�i�XOY�Wed.fP`�V�_�g*^eÍGfAgwvZg*y*YZ`
`wYZVAy*`�\�][GfG^eX�[AVGa#YZV�r@��Wed.fGVGYZXKX�âA����aAYZ`=h�g*^eÍGfAgwvZg*y*YcWed.fA`3Ò@g*^e~P`�^.iw^e�	`wYZXO[AVAy��	`*Wed.fG^.YZ`��	`�VM�
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UKV�aP`�^CpM`�^eh�YZVGgwvZg*y*YZ`�VGi*d.f�q7iw^.iwvZY�d.j�à �wá	�	`�b�`wY�d.fGVA`�X�/=`wYZV�kCYZv�a![AVGa10�`wYZV�ÙPXe^e[GjAXO[G^e`�vZ`�h�`�VPX�YZh
2	37�	Ð3YZ`!�,vZ`�h�`�VAXK`3aAYZ`*We`�^7_#`�VAy*`�V54�6"784�9(:<;<;<;<:(4 3	= [AVGa5>�6"7�>?9@:<;<;<;@:@> 3	= WeYZVGa1A�{ApM[GÍ	`�v�~Pg*V|7gPg*^.aAYZVGi�XO`�VM�	Ð7iwh�YZXC`�^ey*YZ�GX3WeY�d.f�\�][G^3aAYZ`!�,^egAWeYZg*V#~Pg*V5/�h�YZX	0��
/�B�0 6 C%D1EF2 3�G \�][G^3iwvZvZ`H>IEF0Úy*YZ�GX3`*WC`wYZVJ4�EF/«WOg�aAi*WKD16L4NM >?O

6 C%D1EF2 3�G 7�0 =8P�Q /*O h�YZXR7�0 =8P 6JC%S�EF2 3IG S�6J>UTHD¨\�][G^3iwvZvZ`H>�EF0�O	7eÕ =
aAi*WCfA`wYWV*XC`wYZVA`7|7gPg*^.aAYZVGi�XO`ID�YcWOX�aAiwVGV#YZV#aP`�^��,^egAWeYZg*V	WOh�`�VAy*`I/UBX01`�VAXKfGiwvlXO`�VMmP�C`�VGV#aAi*WC[Ah
aAYZ`*We`!|7gPg*^.aAYZVGi�XO`7~P`�^.Wed.fAg*�	`�VA`=ÙPXe^e[GjAXO[G^e`�vZ`�h�`�VPX	7�0 =8P ~PgwvZv�WOXw]iwVGaAYZy�YZV�aP`�^3_#`�VAy*`�/!`�VAXKfGiwvlXO`�VYcWOX��GUKV�aP`�^3y*vZ`wY�d.fA`�V�pM`�^eh�YZVGgwvZg*y*YZ`7`�^ey*YZ�GX3WeY�d.f�\�][G^3aAYZ`!Ð3YZv�i�Xei�XOYZg*V�~Pg*V5/�h�YZX	0��
/�Y�0"6JC%D1EF2 3 G 7�Z0 =8P	[ /K\6�]*O h�YZX Z0"6JC%D1EF2 3 G D^6"MI>�\�][G^3iwvZvZ`H>�EX0�O 7Kâ =

aAi*W#fA`wYWV*X�`wYZVA`�|7gPg*^.aAYZVGi�XO`XD¨YcWOX#aAiwVGV1YZV1aP`�^�Ð3YZv�i�Xei�XOYZg*V	WOh�`�VAy*`5/_Y�0Ú`�VAXKfGiwvlXO`�VMm@�C`�VGV
aAi*W�[Ah&aAYZ`*We`�|7gPg*^.aAYZVGi�XO`�~P`�^.Wed.fAg*�	`�VA`#y*`*WOÍGYZ`�y*`�vlXO`�ÙPXe^e[GjAXO[G^e`�vZ`�h�`�VAX^7�Z0 =8P b�[Ah�YZVGaP`*WOX�`wYZVy*`�h�`wYZV	Weiwh�`*W,�,vZ`�h�`�VAX@h�YZXCaP`�^7_#`�VAy*`�/�fGi�X��
UKV�aP`�^=u,^.iwÔAYcW3�C`�^.aP`�V�YZV�~AYZ`�vZ`�V�r3vZy*g*^.YZXKfGh�`�V#�,^egAWeYZg*V�[AVGa�Ð3YZv�i�Xei�XOYZg*V�h�`�fG^O\Oi*d.f�h�YZXO`wYZVA�

iwVGaP`�^3y*`�jPgwÍAÍ	`�vlX��AÐ3YZ`*We`�Î3Í	`�^.i�XOYZg*VA`�V��	`�b�`wY�d.fGVA`�X,h�iwV�iwv�W	`G{*\Oi*d.fA`*W ]Î	a�VA`�VF7OÎ3Í	`�VGYZVAy = /�b�0[AVGaK`G{*\Oi*d.fA`*W3ÙAd.fGvZYZ`<V*`�VK7Ox@vZgAWeYZVAy = /�c�0sh�YZX	`5d1Õ*�
78/�b�0 =�e�f<g 6"7�7�/�B�0 =�e�f<g Y�0 =�e�f<g [AVGa 7�/�c�0 =�e�f<g 6"7�7�/�Y�0 =�e�f<g B�0 =�e�f<g 78� =
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�,VAXeWed.fA`wY�aP`�VGa�\�][G^=aAi*W=�,^ey*`��GVGYcW3h�g*^eÍGfAgwvZg*y*Yl�
Wed.fA`�^�Î3Í	`�^.i�XOYZg*VA`�V�VGi*d.fKn3vZ`wY�d.fP[AVAy*`�VK7eÕ = �GYcW78� = YcWOX�aAYZ`@o�i�fGvAaP`�^@ÙPXe^e[GjAXO[G^e`�vZ`�h�`�VPXO`�0UoK�wUKhn3`�y*`�V	Wei�Xeb=b�[G^�Ð3YZh�`�V	WeYZg*VGYZ`�^e[AVAy=~Pg*V � YZvlXO`�^.V
VGi*d.f�aP`�^�vZYZVA`*iw^e`�V�ÙPÓGWOXO`�h�XKfA`�g*^.YZ`�jM]g*VGVA`�V�aAYZ`
ÙPXe^e[GjAXO[G^e`�vZ`�h�`�VAXO`3aP`�^3h�i�XKfA`�h�i�XOY�Wed.fP`�V�_�g*^O�
ÍGfAgwvZg*y*YZ`CVGY�d.fAX�iwVGiwvZÓAXOYcWed.f7fA`�^ey*`�vZ`wYZXO`�X	�C`�^.aP`�VM�
Ð3`�^#�,VAXO��[G^O\�aAYZ`*We`�^#�,vZ`�h�`�VAXO`�\�][G^#UOÐ7� � UKØ
g*^.YZ`�VAXOYZ`�^eX,WeY�d.f�iwV�aP`�V�b�[��	`*iw^e�	`wYZXO`�VGaP`�V � g*^O�
h�`�V57Kr@�G�M��Õ = ��Ð3YZ`*W�YcWOX3h�]g*y*vZY�d.fMmGaAi�aP`�^7r@�A��GYZv�aP[AVAyPWOh�i?VPWOXei���aP`�^�kCYZV�]iw^e�GYZv�aP`�^!aP[G^.d.f�aAYZ`
~Pg*^.iwVAy*`�yPiwVAy*`�VA`�kCYZv�aGWOjGiwvZYZ`�^e[AVAy!�	`�jGiwVGVAXCYcWOX��

E3 E42E1E E5 E6 E7

r@�G�GYZv�aP[AVAy#Õ*�GoR]iwfG^e`�VGa#aAYZ`�ÙPXe^e[GjAXO[G^e`�vZ`�h�`�VA�
XO`50Up#[AVGaL0	q�aP`�^ � g*^eh `wYZVA`*W�UKh�ÍAv�iwVAXei�XO`*W
VGi*d.fA`�h�ÍA\c[AVGaP`�V���[G^.aP`�VMm,WOXO`�vZvZ`�VX0Ur![AVGaH0	s
_�[	WOXO`�^=\�][G^1n3`���YZVGaP`�y	]iwVAy*`�aAiw^��@Ð7i*W�YcWOg*Xe^egw�
Í	`��,vZ`�h�`�VAXt0Uu@aAYZ`�VAX�b�[AhRYZVAXO`�^.VA`�V!ÙAd.fGvZYZ`<V*`�V
~Pg*V�Ý,]gPd.fA`�^.VM�
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Ð3YZ`3ÙP`	�P[G`�VGbCYZV�r@�G�GYZv�aP[AVAy=â3~P`�^.iwV	Wed.fGi�[GvZY�d.fAX�aAYZ`�i�[AXOg*h�i�XOYcWed.fA`CkCYZv�aA~P`�^.iw^e�	`wYZXO[AVAyG�wÐ7i*WUn3^.i�[A�
�C`�^eXe�GYZv�a�VGi*d.f�aP`�^=ÙPjGiwvZYZ`�^e[AVAy^/<9C��YZ^.a��GYZVGiw^.YcWeYZ`�^eX	/�
�[AVGa�`�^egAaAYZ`�^eX��

/(p�6L/�
�B 0Up 7h� =
Ð3YZ`=YZVF/(p3~P`�^e�AvZ`wYZ�	`�VGaP`�V�ÙPXe^e[GjAXO[G^e`�V#�C`�^.aP`�V�aAiwVGV�VGi*d.fA`wYZVGiwVGaP`�^�h�YZX�aP`�V�y*vZ`wY�d.fA`�V�h�g*^eÍGfAgw�
vZg*y*YcWed.fA`�V�Î3Í	`�^.i�XOg*^e`�V��	`*iw^e�	`wYZXO`�X3[AhÚb�[�`�^eh�YZXKXO`�vZVMm	g*��[AVGa�[Ah��C`�v�d.fA`*W=UKh�ÍAv�iwVAXei�X3`*W!WeY�d.f
fGiwVGaP`�vlX��G|7vZ`wYZVA`!ÙPXe^e[GjAXO[G^e`�V#YZV5/(p�jM]g*VGVA`�V�aAi��	`wY�i�[	WOy*`*Wed.fGvZgAW.We`�V��C`�^.aP`�VM�
Ð3YZ`*We`=We`	�P[G`�VAXOYZ`�vZvZ`�r3VGiwvZÓGWe`3YcWOXCYZV#r@�G�GYZv�aP[AVAy�â=\�][G^�aAi*W�UKh�ÍAv�iwVAXei�XCaAiw^ey*`*WOXO`�vZvlX��GÐ3YZ`,Ïe`��C`wYl�
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